Krishnasamy College of Science, Arts and Management for Women, Cuddalore
Department of Mathematics
2025-2026

Program: B.Sc. MATHEMATICS
Program Code: 201

PROGRAMME OQUTCOME

Students who successfully complete the UG mathematics major will be able to:

® Capable of demonstrating comprehensive knowledge and understanding of one or
more disciplines.

® Acquire problem solving skills, analytical thinking, creativity and mathematical
reasoning.

® Ability to analyse, interpret and draw conclusions from quantitative / qualitative
data.

® Communicate mathematical ideas with clarity and able to identify, formulate and
solve mathematical problems.

® Ability to evaluate the reliability and support them with evidence and examples and
addressing opposing viewpoints.

® Use mathematical ideas into model real-world problems .
Utilize technology to address mathematical ideas.
Enhances professional skills in mathematics and some specialized areas of applied
mathematics.

® Produces professionals who can work on real life and challenging problems.

® Equips students analyze and write logical arguments to prove mathematical

concepts.



Krishnasamy College of Science, Arts and Management for Women, Cuddalore
Department of Mathematics
2025-2026

Program: M.Sc. MATHEMATICS
Program Code: 401

PROGRAMME OUTCOME

Students who successfully complete the PG mathematics major will be able to:

o Apply knowledge of Management theories and Human Resource practices to
Solve business problems through research in Global context.

[ Communicate mathematical ideas with clarity and able to identify, formulate and
solve mathematical problems.

[ Possess knowledge of the values and beliefs of multiple cultures and a global
perspective.

® Ability to work independently, identify and manage a project.

® Enhances professional skills in mathematics and some specialized areas ofApplied
mathematics.

® Develop confidence to crack the competitive exams like NET, GATE, SET, etc.

® Prepare with skills and competencies to become an entrepreneur.



Krishnasamy College of Science, Arts and Management for Women, Cuddalore
Department of Mathematics
COURSE OBJECTIVES & COURSE OUTCOMES
2025-2026

SEMESTER I
COURSE CODE : 23UMATC13
COURSETITLE : ALGEBRA & TRIGONOMETRY

COURSE OBJECTIVES

e Basic ideas on the Theory of Equations, Matrices and Number Theory.
e Knowledge to find expansions of trigonometry functions, solve theoretical and
applied problems.

COURSE OUTCOMES

Students will be able to

e Classify and Solve reciprocal equations

e Find the sum of binomial, exponential and logarithmic series

e Find Eigen values, eigen vectors, verify Cayley — Hamilton theorem and
diagonalize a given matrix

e Expand the powers and multiples of trigonometric functions in terms of sine and
cosine

e Determine relationship between circular and hyperbolic functions and the

summation of trigonometric series

COURSE CODE :23UMATC14
COURSE TITLE : DIFFERENTIAL CALCULUS

COURSE OBJECTIVES

e The basic skills of differentiation, successive differentiation, and their
applications.

e Basic knowledge on the notions of curvature, evolutes, involutes and polar co-

ordinates and in solving related problems.



COURSE OUTCOMES
Students will be able to

Find the nth derivative, form equations involving derivatives and apply Leibnitz
formula

Find the partial derivative and total derivative coefficient

Determine maxima and minima of functions of two variables and to use the
Lagrange’s method of undetermined multipliers

Find the envelope of a given family of curves

Find the evolutes and involutes and to find the radius of curvature using polar co-
ordinates

COURSE CODE :23UPYPE15
COURSE TITLE :PYTHON PROGRAMMING

COURSE OBJECTIVES

e Describe the core syntax and semantics of Python programming language.

e Discover the need for working with the strings and functions.

e lllustrate the process of structuring the data using lists, dictionaries, tuples and
sets.

e Understand the usage of packages and Dictionaries

COURSE OUTCOMES

Students will be able to

e Develop and execute simple Python programs

e Write simple Python programs using conditionals and looping for solving
problems

e Decompose a Python program into functions

e Read and write data from/to files in Python programs

e Usage of Classes and Objects in python



COURSE CODE :23UMATF17
COURSE TITLE : BRIDGE MATHEMATICS

COURSE OBJECTIVES

e To bridge the gap and facilitate transition from higher secondary to tertiary
education;

e Toinstil confidence among stakeholders and inculcate interest for Mathematics

COURSE OUTCOMES

After completion of this course successfully, the students will be able to

e Prove the binomial theorem and apply it to find the expansions of any (x + y)" and
also, solve the related problems

e Find the various sequences and series and solve the problems related to them.
Explain the principle of counting.

e Find the number of permutations and combinations in different cases. Apply the
principle of counting to solve the problems on permutations and combinations

e Explain various trigopnometric ratios and find them for different angles, including
sum of the angles, multiple and submultiple angles, etc. Also, they can solve the
problems using the transformations.

e Find the limit and derivative of a function at a point, the definite and indefinite

integral of a function. Find the points of min/max of a function.

COURSE CODE: 23UCSCN16
COURSETITLE: OFFICE AUTOMATION

COURSE OBJECTIVES

e The major objective in introducing the Computer Skills course is
to impart training for students in Microsoft Office which has
different components like MS Word, MS Excel and Powerpoint.

e The course is highly practice oriented rather than regular classroom
teaching.

e Toacquire knowledge on editor, spreadsheet and presentation
software



COURSE OUTCOMES:

Understand the basics of computer systems and its components.

e Understand and apply the basic concepts of a word processing

package.

e Understand and apply the basic concepts of electronic spreadsheet
software.

e Understand and apply the basic concepts of data base management
system.

e Understand and create a presentation using Power Point tool.

SEMESTER 11

COURSE CODE :23UMATC23
COURSE TITLE : ANALYTICAL GEOMETRY OF THREE DIMENSION

COURSE OBJECTIVES

e Necessary skills to analyze characteristics and properties of two- and three-
dimensional geometric shapes.

e To present mathematical arguments about geometric relationships.

e Tosolve real world problems on geometry and its applications.

COURSE OUTCOMES

Students will be able to

e Find pole, polar for conics, diameters, conjugate diameters for ellipse and
hyperbola

e Find the polar equations of straight line and circle, equations of chord, tangent
and normal and to find the asymptotes of hyperbola

e Explain in detail the system of Planes

e Explain in detail the system of Straight lines

e Explain in detail the system of Spheres



COURSE CODE :23UMATC24
COURSE TITLE : INTEGRAL CALCULUS

COURSE OBJECTIVES

e Knowledge on integration and its geometrical applications, double, triple
integrals and improper integrals.
e Knowledge about Beta and Gamma functions and their applications.

e Skills to Determine Fourier series expansions.

COURSE OUTCOMES

Students will be able to

e Determine the integrals of algebraic, trigopnometric and logarithmic functions and
to find the reduction formulae

e Evaluate double and triple integrals and problems using change of order of
integrationSolve multiple integrals and to find the areas of curved surfaces and
volumes of solids ofrevolution

e Explain beta and gamma functions and to use them in solving problems of
integration

e Explain Geometric and Physical applications of integral calculus

COURSE CODE :23UPYPE25
COURSETITLE : PYTHON PROGRAMMING LAB

COURSE OBJECTIVES

e Acquire programming skills in core Python.

e Acquire Object-oriented programming skills in Python.

e Develop the skill of designing graphical-user interfaces (GUI) in Python.
e Develop the ability to write database applications in Python.

e Acquire Python programming skills to move into specific branches



COURSE OUTCOMES
Students will be able to

e To understand the problem solving approaches
e To learn the basic programming constructs in Python

e To practice various computing strategies for Python-based solutions to real
world problems
e To use Python data structures - lists, tuples.

e To do input/output with files in Python.

COURSE CODE:23UCSCNZ26
COURSE TITLE: ADVANCED EXCEL

COURSE OBJECTIVES

e The objective of this course is to help the students learn the
advanced features of Excel, to summarise, analyse, explore, and

present visualisations of data in the form of charts, graphs

COURSE OUTCOMES:

After the successful completion of the course, the students will be able to:
e Handle large amounts of data
e Aggregate numeric data and summarize into categories and
subcategories
e Filtering, sorting, and grouping data or subsets of data
e Create pivot tables to consolidate data from multiple files

e Presenting data in the form of charts and graphs

COURSE CODE:23USECG27
COURSE TITLE: INTERNET AND ITS APPLICATIONS

COURSE OBJECTIVES

Students will be able to

e To enable the students to acquire knowledge in internet
concepts

e To equip the students themselves with the skills in e-mail
concepts.

e To engage the students themselves with internet services

e To equip students with web concepts and Browsers

e To understand knowledge with search engines



COURSE OUTCOMES:
After the successful completion of the course, the students will be able to:

e Acquire practical knowledge in internet concepts
e Acquire the knowledge in e-mail concepts

e Analyse the internet services

e Analyse the web concepts and browsers

e Knowledge in search engines

SEMESTER Il1

COURSE CODE : 23UMATC33
COURSE TITLE : VECTOR CALCULUS AND ITS APPLICATIONS

COURSE OBJECTIVES

e Knowledge about differentiation of vectors and on differential operators.
Knowledge about derivatives of vector functions.

e Skills in evaluating line, surface and volume integrals.

e The ability to analyze the physical applications of derivatives of vectors.

Course Learning Outcome (for Mapping with POs and PSOs)

Students will be able to

CLO 1: Find the derivative of vector and sum of vectors, product of scalar and vector
point function and to Determine derivatives of scalar and vector products

CLO 2: Applications of the operator ‘del’ and to Explain soleonidal and ir-rotational
vectors

CLO 3: Solve simple line integrals

CLO 4: Solve surface integrals and volume integrals

CLO 5: Verify the theorems of Gauss, Stoke’s and Green’s(Two Dimension)

COURSE CODE: 23UMATC34
COURSE TITLE : DIFFERENTIAL EQUATIONS AND APPLICATIONS

COURSE OBJECTIVES

e Knowledge about the methods of solving Ordinary and Partial Differential Equations.
e The understanding of how Differential Equations can be used as a powerful tool in
solving problems in science.



Course Learning Outcome (for Mapping with POs and PSOs)

Students will be able to

CLO 1: Determine solutions of homogeneous equations, non-homogeneous equations of
degree one in two variables, solve Bernoulli’s equations and exact differential equations
CLO 2: Find the solutions of equations of first order but not of higher degree and to
Determine particular integrals of algebraic, exponential, trigonometric functions and their
products

CLO 3: Find solutions of simultaneous linear differential equations, linear equations of

second order and to find solutions using the method of variations of parameters

CLO 4: Forma PDE by eliminating arbitrary constants and arbitrary functions,

find complete, singular and general integrals, to solve Lagrange’s equations

CLO 5: Explain standard forms and Solve Differential equations using Charpit’s method

COURSE CODE: 23UMATES35
COURSE TITLE : MATHEMATICAL STATISTICS

COURSE OBJECTIVES

To Learn Statistical Methods Probability theory, Random variables, Distribution
functions, Mathematical expectations, Generating functions, Correlation , Regression,
and some standard Distributions. Students should be given practice on Statistical methods
so that he could apply the techniques to solve real world problems in the field of Science,
Technology and Business Management.

Course Learning Outcome (for Mapping with POs and PSOs)
Students will be able to

CLO 1: Understand the concepts of Probability theory and their usage in real world
Situations

CLO 2: Solve problems on Random variables, Distribution functions and Mathematical
expectations

CLO 3: Understand the Generating functions and its applications

CLO 4: Apply the standard distributions in many fields of Science, Engineering,
Medicine, Nano technology and Business

CLO 5: Solve problems in Correlation and Regression Analysis



COURSE CODE : 23UMATS36
COURSE TITLE : COMPUTATIONAL MATHEMATICS-I

COURSE OBJECTIVES

e To learn and use computational mathematics to interpolate the values.

e To find the missed values from the data

e To learn the various techniques of finding the in between values from the given data.

Course Learning Outcomes

CLO1: Know the concepts of Interpolations to find the intermediate values.

CLO2: Understand the finding of intermediate values using central difference formula..
CLO3: Know the different formula for central difference.

CLO4: Understand the idea of divided differences.

CLO5: Know the interpolation for unequal intervals.

SEMESTER IV

COURSE CODE: 23UMATC43
COURSE TITLE : INDUSTRIAL STATISTICS

COURSE OBJECTIVES

The objective is to train students in some concepts in industrial statistics. The theory of
sample moments, significant test, sampling theory and analysis of variance are introduced.
Practical problems are solved.

Course Learning Outcome (for Mapping with POs and PSOs)

Students will be able to

CLO 1: Gain working knowledge related to the problems of industrial statistics

CLO 2: Apply the fundamental concept of statistical methods to solve some real life
problems

CLO 3: Gain a basic knowledge for study of advanced courses in this area

CLO 4: Solve problems on Testing of Hypothesis

CLO 5: Apply the Analysis of Variance and Design of Experiments over the collection

of data for Research problems



COURSE CODE: 23UMATC44
COURSE TITLE : ELEMENTS OF MATHEMATICAL ANALYSIS

COURSE OBJECTIVES
e ldentify and characterize sets and functions and Understand, test and analyze the

convergence and divergence of sequences, series.
e Understand metric spaces with suitable examples
Course Learning Outcome (for Mapping with POs and PSOs)

Students will be able to

CLO 1: Explain in detail about sets and functions, equivalence and countability and the
LUB axiom

CLO 2: Explain Sequence and Subsequence of real numbers and to find the limit of
sequence to test for convergent, divergent, bounded and monotone sequences

CLO 3: Explain the operations on convergent and divergent sequences and to Explain the
concepts of limit superior and limit inferior and the notion of Cauchy sequences

CLO 4: Classify the series of real numbers and the alternating series and their
convergence and divergence, the conditional convergence and absolute convergence and
solve problems on convergence of the sequences

CLO 5: Explain about the metric spaces and functions continuous on a Metric space

COURSE CODE: 23UMATEA45
COURSETITLE : MATHEMATICAL STATISTICS PRACTICAL USING
R - PROGRAMMING

COURSE OBJECTIVES

After taking the course, students will be able to

« Use R for statistical programming, computation, graphics and modelling
« Write functions and use R in an efficient way

« Fit some basic types of statistical models

COURSE CODE : 23UMATS46
COURSE TITLE : ANDROID APP DEVELOPMENT

COURSE OBJECTIVES

e To introduce the knowledge on the android application development.
e To study the Android activity.



Course Learning Outcomes

CLO1: Know the basics of Android operating system.

CLO2: Know the Building blocks of User interface and Layout .

CLO3: Know the function of Android switch button.

CLO4: Know the Android life cycle and menus.

CLO5: Understand the Broadcast receiver ,Notification and Testing activity.

SEMESTER-V

COURSE CODE: 23UMATCS51

COURSE TITLE: ABSTRACT ALGEBRA
COURSE OBJECTIVES:

e Concepts of Sets, Groups and Rings.
e Construction, characteristics and applications of the abstract algebraic structures

COURSE OUTCOMES:

Students will be able to

CLO 1: Explain groups, subgroups and cyclic groups

CLO 2: Explain about Normal subgroup, Quotient groups, Homomorphisms and
Automorphisms and verify the functions for homomorphism and automorphism
properties

CLO 3: Explain Permutation groups and apply Cayley’s theorem to problems

CLO 4: Explain Rings, Ideals and Quotient Rings and examine their structure

CLO 5: Discuss about the field of quotient of an integral domain and to Explain in detail

about Euclidean Rings

COURSE CODE:23UMATC52
COURSE TITLE: REAL ANALYSIS

COURSE OBJECTIVES:

e Real Numbers and properties of Real-valued functions.
e Connectedness, Compactness, Completeness of Metric spaces.
e Convergence of sequences of functions, Examples and counter examples

COURSE OUTCOMES:

Students will be able to

CLO 1: Explain the concepts of Continuous and Discontinuous functions, open and close
sets, Connectedness, Completeness and Compactness



CLO 2: Explain the concepts of bounded and totally bounded sets, continuity of inverse
functions and Uniform continuity

CLO 3: Define the sets of measure zero, to Explain about the existence and properties of
Riemann integral

CLO 4: Explain the concept of differentiability and to Explain Rolle’s theorem, Law of
mean, and Fundamental theorem of calculus

CLO 5: Explain the point wise and uniform convergence of sequence of function and to

derive the Taylor’s theorem

COURSE CODE:23UMATC53
COURSE TITLE: FOURIER SERIES AND FOURIER TRANSFORM

COURSE OBJECTIVES:

Introduce the Fourier series and its application and the concepts of Half range Sine and
Cosine series Dirichlet’s conditions, Fourier Integrals, Fourier Sine and Cosine Integral,
and different type Fourier transforms.

COURSE OUTCOMES:

Course Learning Outcome (for Mapping with POs and PSOs)

Students will be able to

CLO 1: Find the Fourier series representation of a function of one variable.

CLO 2: Find the solution of the wave, diffusion and Laplace equations using the Fourier
series.

CLO 3: Demonstrate the use of Fourier Transform to connect the time domain and
frequency domain.

CLO 4: Understand different types of Fourier Transform and its properties.

CLO 5: Solve problems on Fourier Transform and inverse Fourier Transform.

COURSE CODE:23UMATES5-2
COURSE TITLE: PROGRAMMING LANGUAGE C
COURSE OBJECTIVES:

To make the students abreast with the programming concepts Constants, variables, data
types,operators, expressions ,formatted input-output statements, Control statements and



to master them in C Language. Students can be given practice to write a complete C
program to solve all kinds of problems arise day today life in Science, technology and
Business.

COURSE OUTCOMES:

Students will be able to

CLO 1: Knowledge pertaining to C-Language Fundamentals

CLO 2: Logic using Control Statements

CLO 3: Modular Programming using Functions

CLO 4: Knowledge pertaining to arrays and structures

CLO 5: Advanced Programming techniques to solve a very complex problems

COURSE CODE: 23UMATE56-2
COURSE TITLE: LAPLACE AND Z TRANSFORM

COURSE OBJECTIVES:

Students must understand Mathematical reasoning in order to read, comprehend and
construct Mathematicaarguments. Mathematical logic, which serves as foundation for
subsequent discussions is discussed. Discret Structures such as Sets and Permutations,

Recurrence Relation and Mathematical Induction are studied.

COURSE OUTCOMES:

Students will be introduced to have knowledge of many mathematical concepts
in

e CO1: Examples and counter examples for different types Logical
Statements.

e CO2: Prooftechniques.

e COa3: Problem solving technigues studied in Discrete
Mathematics such as Logic,Relations, Functions, Some
Algebraic Structure.

e CO4: Equivalence relations ,Composition of functions and inverse
functions.

e COhb: Lattices as Partially Ordered Sets,Properties of
Lattices,Lattices as Algebraic,Special Lattices and Boolean
Algebra



SEMESTER-VI

COURSE CODE:23UMATCG61
COURSE TITLE: LINEAR ALGEBRA

COURSE OBJECTIVES:

e Vector Spaces, linear dependence and independence of vectors .Dual spaces, Inner product
and norm — orthogonalization process.
e Linear transformations. VVarious operators on vector spaces

COURSE OUTCOMES:

Students will be able to

CLO 1: Acquire a detailed knowledge about vector spaces and subspaces

CLO 2: Explain the concepts of Linear Dependence, Linear Independence, Bases and
Dimension of basis

CLO 3: Explain the concept of Linear Transformations, their Matrix representation and
the notion of dual spaces

CLO 4: Find the Eigen values and Eigen vectors, to apply the concepts for diagonalisation
CLOS5: Explain about Inner product and norms and to apply Gram Schmidt

Orthogonalization Process to problems on inner product spaces

COURSE CODE: 23UMATC62
COURSE TITLE: COMPLEX ANALYSIS

COURSE OBJECTIVES:

e Apply concept and consequences of analyticity and C-R equations.

e Understand the concept of mappings and transformations.

e Compute complex contour integrals and applying Cauchy‘s integral in various
Versions.

e Understand zeros and singularities of an analytic function, apply their properties in
the evaluation of definite integral.

COURSE OUTCOMES:

Students will be able to

CLO 1: Explain about analytic functions, their differentiation and continuity and to verify
the Harmonic functions using analyticity conditions

CLO 2: Explain the concept of Conformal mappings and mappings by linear
transformations and linear fractional transformations



CLO 3: Explain about the integrations of functions over simply and multiply connected
domains and to derive the Cauchy integral formula, Liouvlle’s theorem,
Fundamental theorem of Algebra and Maximum Module Principle

CLO 4: Find the convergence the sequences and series, to derive Taylor’s and Laurent’s
series

CLO 5: Find the nature of singularities, to find the residue of a given function at a given
singular point, to Explain about zeros and poles and to evaluate real improper
integrals (Excluding poles on the real axis)

COURSE CODE: 23UMATCG63
COURSE TITLE: MECHANICS

COURSE OBJECTIVES:

e Equilibrium of a particle under the action of given forces
e Simple Harmonic Motion
e Projectiles

COURSE OUTCOMES:
Students will able to

CLO 1: Define Resultant, Component of a Force, Coplanar forces, like and unlike parallel
forces, Equilibrium of a Particle, Limiting equilibrium of a particle on an inclined
plane.

CLO 2: Define Moment of a force and Couple with examples. Define Parallel Forces and
Forces acting along a Triangle, Solve problems on frictional forces

CLO 3: Define work, energy, power, rectilinear motions under varying forces. Define
Simple Harmonic Motion and find its Geometrical representation.

CLO 4: Define Projectile, impulse, impact and laws of impact. Prove that the path of a
projectile is a parabola. Find the direct and oblique impact of smooth elastic
spheres

CLO 5: Define central orbits, explain conic as centered orbits and solve problems related

to central orbits

COURSE CODE: 23UMATE®64-1
COURSE TITLE:GRAPH THEORY & APPLICATIONS

COURSE OBJECTIVES:

To study and develop the concepts of graphs, subgraphs, connectivity, Eulerian and
Hamiltonian graphs, Trees, Colourings and Planarity. To acquire knowledge to model
real world problems using graph theory.



COURSE OUTCOMES:
Students will be able to

CO1: Give Examples and counter examples of Graphs and Subgraphs

CO2: Understand Proof techniques in Graph theory.

CO3: Know the Intersection Graphs and Line Graphs, Incident Matrices, Intersection
Graphs and Line Graphs, Operations on Graphs.

CO4: Get Problem solving skills in Chromatic Number and Chromatic Index.

CO5: Understand the concepts of Hamiltonian Graphs, Trees, Planarity and Colouring

COURSE CODE: 23UMATE®G5-1
COURSE TITLE: DISCRETE MATHEMATICS
COURSE OBJECTIVES:

Students must understand Mathematical reasoning in order to read, comprehend
and construct Mathematical arguments. Mathematical logic, which serves as foundation
for subsequent discussions is discussed. Discrete Structures such as Sets and
Permutations, Recurrence Relation and Mathematical Induction are studied.

COURSE OUTCOMES:
Students will be able to

CLO1: Examples and counter examples for different types Logical Statements

CLO2: Permutations and Combinations.

CLO3: Problem solving techniques studied in Discrete Mathematics such as Logic,
Relations, Functions, Some Algebraic Structure.

CLO4: Equivalence relations, Composition of functions and inverse functions.

CL O5: Lattices as Partially Ordered Sets,Properties of Lattices,Lattices as Algebraic,

Special Lattices and Boolean Algebra



SEMESTER - |

COURSE CODE: 23PMATCI11
COURSETITLE : ALGEBRAIC STRUCTURES

COURSE OBJECTIVES
To introduce the concepts and to develop working knowledge on class

equation, solvability of groups, finite abelian groups, linear transformations, real

quadratic forms.

COURSE OUTCOMES
Students will be able to

e CLO 1: Recall basic counting principle, define class equations to solve

problems, explain Sylow’s theorems and apply the theorem to find number of

Sylow subgroups

e CLO 2: Define Solvable groups, define direct products, examine the properties

of finite abelian groups, define modules

e CLO 3: Define similar Transformations, define invariant subspace, explore the

properties of triangular matrix, to find the index of nilpotence to decompose a

space into invariant subspaces, to find invariants of linear transformation, to

explore the properties of nilpotent transformation relating nilpotence with

invariants.

e CLO 4: Define Jordan, canonical form, Jordan blocks, define rational canonical

form, define companion matrix of polynomial, find the elementary devices of

transformation, apply the concepts to find characteristic polynomial of linear

transformation.

e CLO 5: Define trace, define transpose of a matrix, explain the properties of trace

and transpose, to find trace, to find transpose of matrix, to prove Jacobson

lemma using the triangular form, define symmetric matrix, skew

symmetric matrix, adjoint, to define Hermitian, unitary, normal transformations

and to verify whether the transformation in Hermitian, unitary and normal POs

PSOs



COURSE CODE: 23PMATC12
COURSETITLE : REAL ANALYSIS |

COURSE OBJECTIVES
To work comfortably with functions of bounded variation, Riemann-Stieltjes
Integration, convergence of infinite series, infinite product and uniform convergence

and its interplay between various limiting operations.

COURSE OUTCOMES
Students will be able to

e CLO1: Analyze and evaluate functions of bounded variation and Rectifiable
Curves.

e CLO2: Describe the concept of Riemann-Stieltjes integral and its properties.

e CLO3: Demonstrate the concept of step function, upper function, Lebesgue
function and their integrals.

e CLO4: Construct various mathematical proofs using the properties of
Lebesgue integrals and establish the Levi monotone convergence theorem.

e CLO5: Formulate the concept and properties of inner products, norms and
measurable functions.

COURSE CODE: 23PMATC13
COURSETITLE : ORDINARY DIFFERENTIAL EQUATIONS
COURSE OBJECTIVES

To develop strong background on finding solutions to linear
differential equations with constant and variable coefficients and also
with singular points, to study existence and uniqueness of the
solutions of first order differential equations

COURSE OUTCOMES
Students will be able to

e CLOL1.: Establish the qualitative behavior of solutions of systems of differential
equations .

e CLO2: Recognize the physical phenomena modeled by differential equations
and dynamical systems.
e CLO3: Analyze solutions using appropriate methods and give examples.

e CLO4: Formulate Green’s function for boundary value problems.

e CLO5: Understand and use various theoretical ideas and results that underlie
the mathematics



COURSE CODE: 23PMATE14-1
COURSE TITLE : GRAPH THEORY AND APPLICATIONS

COURSE OBJECTIVES

To understand and apply the fundamental concepts in graph theory.

COURSE OUTCOMES
Students will be able to

e CLO 1: Understand the basics of graph theory and their various properties.

e CLO 2: Develop Models using graphs and to solve the problems
algorithmically.

e CLO 3: Apply graph theory concepts to solve real world applications like
routing, TSP/traffic control, etc.

e CLO 4: Analyse the significance of graph theory in different engineering
disciplines.

e CLO 5: Understand the applications of duality and planarity of graphs.



COURSE CODE: 23PMATE14-3
COURSETITLE : OPTIMIZATION TECHNIQUES

COURSE OBJECTIVES

1. To enlighten the students in the field of operations research.

2. To help the students to apply OR techniques in business and management
problems.

3. To provide a mathematical programming for finding applications in diverse

fields Including engineering, computer science and economics.

COURSE OUTCOMES
On successful completion of the course, the student will be able to,

e CO1: Ability to apply the theory of optimization methods and algorithms
to develop and for solving various types of optimization problems.

e CO2: Ability to go in research by applying optimization techniques in
real value problems

e (CO3: Analyze decision making under certainty and uncertainty by
game theory

SEMESTER - 1l

COURSE CODE: 23PMATC21
COURSE TITLE : ADVANCED ALGEBRA

COURSE OBJECTIVES

To study field extension, roots of polynomials, Galois Theory, finite
fields, division rings, solvability by radicals and to develop computational skill in

abstract algebra.
COURSE OUTCOMES

Students will be able to

e CLOZ1: Prove theorems applying algebraic ways of thinking.
e CLO2: Connect groups with graphs and understanding about



Hamiltonian graphs.

e CLO3: Compose clear and accurate proofs using the concepts of
Galois Theory.

e CLO4: Bring out insight into Abstract Algebra with focus on
axiomatic theories.

e CLO5: Demonstrate knowledge and understanding of fundamental
concepts including extension fields, Algebraic extensions, Finite fields,

Class equations and Sylow’s theorem.

COURSE CODE: 23PMATC22
COURSE TITLE : REAL ANALYSIS 11

COURSE OBJECTIVES
To introduce measure on the real line, Lebesgue measurability and
integrability, Fourier Series and Integrals, in-depth study in multivariable

calculus.

COURSE OUTCOMES

Students will be able to

CLO1: Understand and describe the basic concepts of Fourier series and Fourier
integrals with respect to orthogonal system.

CLO2: Analyze the representation and convergence problems of Fourier series.
CLO3: Analyze and evaluate the difference between transforms of various
functions. CLO4: Formulate and evaluate complex contour integrals directly

and by the fundamental theorem.

CLO5: Apply the Cauchy integral theorem in its various versions to compute

contour integration.

COURSE CODE: 23PMATC23
COURSETITLE : PARTIAL DIFFERENTIAL EQUATIONS

COURSE OBJECTIVES

To classify the second order partial differential equations and to study Cauchy

problem, method of separation of variables, boundary value problems.



COURSE OUTCOMES

Students will be able to

e CLOLI: To understand and classify second order equations and find
general solutions
e CLO2: To analyse and solve wave equations in different polar coordinates
e CLO3: To solve Vibrating string problem, Heat conduction problem,
to identify and solve Laplace and beam equations

e CLOA4: To apply maximum and minimum principle’s and solve
Dirichlet, Neumann problems for various boundary conditions

e CLO5: To apply Green’s function and solve Dirichlet, Laplace problems,
to apply Helmholtz cperation and to solve Higher dimensional problem.

COURSE CODE: 23PMATE?24-1
COURSE TITLE :MATHEMATICAL STATISTICS

COURSE OBJECTIVES

To study random variables and its applications.
To explore probability distributions.

To understand moments and their functions.
To introduce significance tests.

To Concepts of ANOVA

COURSE OUTCOMES

After completion of this course the student will be able to

CLO 1: Apply the concepts of random variables in real life situations.

CLO 2: Identify the type of statistical situation to which different

distributions can be applied.

CLO 3: Calculate moments and their functions.

CLO 4: Explore knowledge in the various significance tests for statistical data.
CLO 5: Analyze statistical data using ANOVA.



COURSE CODE: 23PMATS26

COURSE TITLE :MATHEMATICAL DOCUMENTATION USING LATEX
COURSE OBJECTIVES

Inculcate the computer knowledge. Introduce the LaTeX software

Train in the Preparation of Project and dissertations using LaTex.

Educate the Latex coding. Understand the concepts of Cross References, Footnotes,
Margin pars and Endnotes.

COURSE OUTCOMES

Students will be able to
e CLOL1 - Understand the basic LaTeX document and the e-contents.
e CLO2 - Construct the structures of contents, index, glossary and text.
e CLO3 - Create the type setting equations
e CLO4 - Discuss several types of boxes and floats.

e CLOS5 - Prepare the basic documentation.

COURSE CODE: 23PMATE25-3
COURSE TITLE: CALCULUS OF VARIATIONS AND INTEGRAL
EQUATIONS

COURSE OBJECTIVES

Introduce the concept of calculus of variation and its applications ,

introduce various types of integral equations and how to solve these equations.

COURSE OUTCOMES

Students will be able to

e CLOL1 -Students know the concept and properties of variational problems
with fixed and moving boundaries, functions of dependent and independent
variables and also solve some applications problems in mechanics.

e CLO2 - Able to solve differential equations and integral equation problems.
Find the solution of eigen value, eigen functions.



e CLO3 -Implementation of various methods to solve Fredholm Intergral
equation.

e CLO4 -Students gain acquire knowledge about Hilbert — Schmidt Theory
e CLOS5 -Deriving the complex Hilbert space — Orthogonal system of
function and Solutions of Fredholm of Integral equation of first kind

SEMESTER - 111

COURSE CODE: 23PMATC31
COURSE TITLE : COMPLEX ANALYSIS

COURSE OBJECTIVES

To Study Cauchy integral formula, local properties of analytic functions, general
form of Cauchy’s theorem and evaluation of definite integral and harmonic
functions

Course Learning Outcome (for Mapping with POs and PSOs)

Students will be able to

CLO1: Analyze and evaluate local properties of analytical functions and definite
integrals.

CLO2: Describe the concept of definite integral and harmonic functions.

CLO3: Demonstrate the concept of the general form of Cauchy’s theorem

CLO4: Develop Taylor and Laurent series .

CLOS5 Explain the infinite products, canonical products and jensen’s formula .

COURSE CODE: 23PMATC32
COURSETITLE : PROBABILITY THEORY

COURSE OBJECTIVES

To introduce axiomatic approach to probability theory, to study some statistical
characteristics, discrete and continuous distribution functions and their properties,

characteristic function and basic limit theorems of probability.



Course Learning Outcome (for Mapping with POs and PSOs)
Students will be able to

CLOL1: To define Random Events, Random Variables, to describe Probability, to apply
Bayes, to define Distribution Function, to find Joint Distribution function, to find
Marginal Distribution and Conditional Distribution function, to solve functions on
random variables.

CLO2: To define Expectation, Moments and Chebyshev Inequality, to solve
Regression of the first and second types.

CLO3: To define Characteristic functions, to define distribution function, to find
probability generating functions, to solve problems applying characteristic functions
CLO4: To define One point, two-point, Binomial distributions, to solve problems of
Hypergeometric and Poisson distributions, to define Uniform, normal, gamma, Beta
distributions, to solve problems on Cauchy and Laplace distributions

CLO5: To discuss Stochastic convergence, Bernaulli law of large numbers, to elaborate
Convergence of sequence of distribution functions, to prove Levy-Cramer Theorems
and de Moivre-Laplace Theorems, to explain Poisson, Chebyshev, Khintchine Weak
law of large numbers, to explain and solve problems on Kolmogorov Inequality and
Kolmogorov Strong Law of large numbers.

COURSE CODE: 23PMATC3S3
COURSETITLE : TOPOLOGY

COURSE OBJECTIVES

To study topological spaces, continuous functions, connectedness, compactness,
countability and separation axioms.

Course Learning Outcome (for Mapping with POs and PSOs)

Students will be able to

CLO1: Define and illustrate the concept of topological spaces and the basic definitions
of open sets, neighbourhood, interior, exterior, closure and their axioms for defining
topological space.

CLO2: Understand continuity, compactness, connectedness, homeomorphism and
topological properties.

CLO3: Analyze and apply the topological concepts in Functional Analysis.

CLO4: Ability to determine that a given point in a topological space is either a limit
point or not for a given subset of a topological space.

CLO5: Develop qualitative tools to characterize connectedness, compactness, second



countable, Hausdorff and develop tools to identify when two are equivalent

(homeomorphic).

COURSE CODE: 23PMATC34
COURSE TITLE : MECHANICS

COURSE OBJECTIVES

To study mechanical systems under generalized coordinate systems, virtual work,
energy and momentum, to study mechanics developed by Newton, Langrange,
Hamilton Jacobi and Theory of Relativity due to Einstein.

Course Learning Outcome (for Mapping with POs and PSOs)

Students will be able to

CLO1: Demonstrate the knowledge of core principles in mechanics.

CLO2: Interpret and consider complex problems of classical dynamics in a systematic
way.

CLO3: Apply the variation principle for real physical situations.

CLO4: Explore different applications of these concepts in the mechanical and
electromagnetic fields.

CLOS5: Describe and apply the concept of Angular momentum, Kinetic energy and

Moment of inertia of a particle

COURSE CODE:23PMATES5-2
COURSETITLE : ADVANCED NUMERICAL ANALYSIS

COURSE OBJECTIVES

Introduce the derivation of numerical methods with error analysis, Study the
transcendental and polynomial equations ,acquire the knowledge of system of linear
algebraic equations ,understand the differentiation and integration ,Solve problems on

interpolation and ordinary differential equations.

Course Learning Outcome (for Mapping with POs and PSOs)
Students will be able to

CLO1 -Examine the solutions of transcendental and polynomial equations



CLO2 -Understand the system of linear algebraic equations
CLO3-Analyse the interpolation and extrapolation

CLO4 -Evaluate numerical differentiation and integrations

CLOS5 -Solve the differential equations by single and multi-step methods

COURSE CODE:23PMATS36
COURSETITLE : STATISTICS WITH SCILAB

COURSE OBJECTIVES

Understand the concepts of the SCILAB techniques

Course Learning Outcome (for Mapping with POs and PSOs)
Students will be able to

CLO 1-Understand the basic concepts of the SCILAB .

CLO 2-Understand the concept of the Looping and branching of SCILAB.

CLO 3-Understand the concept of the measures of Central tendency measures of
dispersion.

CLO 4-Understand the cumulated distribution function and hypothesis testing.

CLO 5-Understand the optimization toolbox.

SEMESTER - IV

COURSE CODE: 23PMATCA41
COURSE TITLE : FUNCTIONAL ANALYSIS

COURSE OBJECTIVES

To provide students with a strong foundation in functional analysis, focusing on spaces,
operators and fundamental theorems. To develop student’s skills and confidence in
mathematical analysis and proof techniques.

Course Learning Outcome (for Mapping with POs and PSOs)
Students will be able to

CLO1: Understand the Banach spaces and Transformations on Banach Spaces.
CLO2: Prove Hahn Banach theorem and open mapping theorem.

CLO3: Describe operators and fundamental theorems.

CLO4: Validate orthogonal and orthonormal sets.

CLOS5: Analyze and establish the regular and singular elements.



COURSE CODE: 23PMATC42
COURSETITLE : DIFFERENTIAL GEOMETRY

COURSE OBJECTIVES

This course introduces space curves and their intrinsic properties of a surface and
geodesics. Further the non-intrinsic properties of surface and the differential geometry
of surfaces are explored

Course Learning Outcome (for Mapping with POs and PSOs)

Students will be able to

CLO1: Explain space curves, Curves between surfaces, metrics on a surface,
fundamental form of a surface and Geodesics.

CLO2: Evaluate these concepts with related examples.

CLO3: Compose problems on geodesics.

CLO4: Recognize applicability of developable.

CLO5: Construct and analyze the problems on curvature and minimal surfaces

COURSE CODE: 23PMATE44-2
COURSE TITLE : PYTHON PROGRAMMING (Practical)

COURSE OBJECTIVES

1. Understand the basic components of computer programming using the Python
language.

2. Demonstrate significant experience with the Python program development
environment.

3. To learn and know the concepts of file handling, exception handling and database
connectivity.

Course Learning Outcome (for Mapping with POs and PSOs)

Students will be able to

CLO 1- Develop algorithmic solutions to simple computational problems.
CLO 2- Read, write, execute by hand simple Python programs.

CLO 3- Represent compound data using Python lists, tuples, and dictionaries.
CLO 4- Design and implement a program to solve a real world problem.
CLO 5- Use Python lists, tuples, dictionaries for representing compound data.



COURSE CODE: 23PMATS45
COURSE TITLE : Mathematics for Competitive Examinations

COURSE OBJECTIVES

To develop strong background on different subjects in Mathematics with
application skills.

Course Learning Outcome (for Mapping with POs and PSOs)
Students will be able to

CLO 1-Understand the concept of the Algebraic concepts.

CLO 2-Understand the concept of the Real analytical concepts.
CLO 3-Understand the concept of the Complex Analytical concepts.
CLO 4-Understand the Operations Research problems.

CLO 5-Understand the problems of Statistics and Probability.
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